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(57) ABSTRACT 

A non-linear editor is connected to video processing equip 
ment through a serial digital video interface to edit high 
de?nition (HD) television video data. The non-linear editor 
includes a randomly accessible, computer-readable and re 
Writeable storage medium that stores a plurality of 
sequences of HD digital images representing a frame or ?eld 
of HD motion video data. The non-linear editor provides a 
con?guration control signal to identify processing to be 
performed on the HD video data and de?nes a video 
program to be rendered using the stored HD digital images. 
An input serial digital interface and an output serial digital 
interface in the non-linear editor provide the HD video data 
to be edited. A multiformat video router controls the HD 
video data sent betWeen the non-linear editor and the video 
processing equipment. The router is video interconnected to 
the video processing equipment and to the serial digital 
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EDITING SYSTEM WITH ROUTER FOR 
CONNECTION TO HDTV CIRCUITRY 

FIELD OF THE INVENTION 

[0001] The present invention is related to a system for 
editing high de?nition television (HDTV) resolution video 
data. 

BACKGROUND OF THE INVENTION 

[0002] Separate editing systems eXist for editing standard 
de?nition television (SDTV) resolution video data and for 
editing HDTV-resolution video data. Currently, there is a 
need for a HDTV editor for manipulating digital high 
de?nition (HD) video data Which can be con?gured from a 
set of editing devices such as a non-linear editor video 
interconnected to video processing equipment. 

SUMMARY OF THE INVENTION 

[0003] A non-linear editor is connected to video process 
ing equipment through a serial digital video interface (SDI) 
to edit high de?nition television video data. 

[0004] Accordingly, in one aspect a system edits HDTV 
resolution video data. In the system, a non-linear editor 
includes a random access, computer-readable and re-Write 
able storage medium that stores a plurality of sequences of 
high de?nition (HD) digital still images in media ?les. Each 
image may represent a single frame, i.e., tWo ?elds, or a 
single ?eld of HD video data. The non-linear editor provides 
a con?guration control signal to de?ne a video program to 
be rendered using the stored HD digital still images. The 
non-linear editor includes an input serial digital interface 
and an output serial digital interface to provide the HD video 
data to be edited. In the system, a multiformat video router 
directs the HD video data betWeen the non-linear editor and 
video processing equipment. The router is connected by a 
video interconnect to the input serial interface and the output 
serial interface of the non-linear editor and the router 
receives the con?guration control signal from the non-linear 
editor. The router is connected by a video interconnect to 
provide video data to an input of the video processing 
equipment, and is connected by a video interconnect to 
receive a video data output of the video processing equip 
ment. In the system, video processing equipment has an 
input for receiving HD video data from the multiformat 
router, and an output for sending HD video data to the 
multiformat router. The video processing equipment also has 
an input for receiving the con?guration control signal from 
the non-linear editor. 

[0005] Another aspect is a non-linear editor Which may 
include a plurality of HD serial digital interfaces to convert 
a video stream to bus data. 

[0006] Another aspect is-video processing equipment 
including at least one HD codecs for formatting the HD 
video data and a video effects generator for editing the HD 
video data. 

[0007] Another aspect is a multiformat video router Which 
includes a standard de?nition router and an HD router. 

[0008] Another aspect is a method for storing edited 
HDTV-resolution video data. Edited HD video data is 
received from a video effects generator. The edited HD 
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video data is compressed into an HD video data ?le Which 
includes HD video data information. The compressed HD 
video data ?le is sent through a serial digital interface to a 
non-linear storage system. 

[0009] Another aspect is a method for playing back HD 
video data. HD video data is retrieved from storage and 
transferred through a serial digital interface. The retrieved 
HD video data is decompressed and sent to a video effects 
generator for processing. The processed HD video data is 
provided as an output. 

[0010] Another aspect is buffering the HD video data at an 
HD serial interface and providing the buffered HD video 
data to the video effects generator. 

[0011] Another aspect is capturing the output of the video 
effects generator at an HD serial digital interface. 

[0012] Another aspect is a method for editing HDTV 
resolution video data. Aplurality of sequences of HD digital 
still images is stored and a video program to be rendered 
using selected stored HD digital still images is de?ned. 
Devices including video processing equipment are con?g 
ured for processing the selected HD still images. The 
selected HD still images are transferred over a video inter 
connection to the video processing equipment and the pro 
cessed HD still images are rendered. 

BRIEF DESCRIPTION OF THE DRAWING 

[0013] 
[0014] FIG. 1a is a block diagram of a system in one 
embodiment; 

In the draWing, 

[0015] FIG. 1b illustrates a table for tracking equivalency 
of media data ?les; 

[0016] FIG. 2 is a more detailed block diagram of the 
system in FIG. 1; 

[0017] FIG. 3 is a ?oWchart describing hoW video effects 
are played back in the system of FIG. 2; and 

[0018] FIG. 4 is a ?oWchart describing hoW video With 
video effects is stored in the system of FIG. 2. 

DETAILED DESCRIPTION 

[0019] FIG. 1a is a block diagram of an eXample system 
for editing high de?nition (HD) video data. HD video data 
may include any data at a resolution higher than standard 
de?nition (SD) video data, for eXample, data With a resolu 
tion greater than 525 scan lines and/or at more than 30 
frames/sec. The HD data may be in 8 or 10-bit components. 
The system includes video processing equipment 110 Which 
processes HD video data, and a router 120 Which transfers 
HD video data to the video processing equipment 110 from 
the editing system 130. 

[0020] The video processing equipment 110 may be, for 
eXample, one or more coder/decoder processors (codecs), a 
video effects generator or display or capture device. Video 
processing equipment 110 may capture high de?nition (HD) 
video data for processing at input 118. Video to be played 
back may be output from video processing equipment 111 at 
output 114. 

[0021] Video router 120 may be a multiformat router (e. g., 
a router capable of directing both standard (SD) and HD 
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video data) Which is an interface for the HD video data 
Which travels betWeen the video processing equipment 110 
and the editing system 130 through inputs and outputs 114, 
118, 124 and 128. Router 120 may also be tWo separate 
routers—one for HD video data and one for standard de? 
nition (SD) video data. Router 120 may be a cross-point 
sWitch such as the HDS-V3232 by Sony Corporation. 
Router 120 is con?gurable by the editing system 130 based 
on the editing to be performed. 

[0022] A con?guration control signal 134 may be sent by 
editing system 130 to router 120 and video processing 
equipment 110 to con?gure those devices according to the 
type of editing to be performed and the amount of HD video 
data to be edited. 

[0023] The editing system 130 is a non-linear editor 
including a random-access, computer-readable and re-Write 
able storage medium that stores a sequence of digital still 
images. Each still image may represent a single frame, i.e., 
tWo ?elds, or a single ?eld of motion video data. The editing 
system 130 may alloW any particular image in the sequence 
of still images to be randomly accessed for playback. The 
images may include uncompressed video data, hoWever, 
since digital data representing motion video may consume 
large amounts of computer memory, the digital data typi 
cally is compressed to reduce storage requirements. 

[0024] Various types of compression may be used. Some 
kinds of compression may operate on a stream of data 
regardless of hoW the data may be divided to de?ne an 
image. One kind of compression is called “intraframe” 
compression Which involves compressing the data repre 
senting each still image independently of other still images. 
Commonly-used motion video compression schemes using 
intraframe compression include “motion-JPEG” and 
“I-frame only” MPEG. Intraframe compression alloWs 
purely non-linear access to any image in the sequence. 

[0025] More compression can obtained for motion video 
sequences by using What is commonly called “interframe” 
compression. Interframe compression involves predicting 
one image using another. This kind of compression often is 
used in combination With intraframe compression. Several 
standards use interframe compression techniques, such as 
MPEG-l (ISO/IEC 11172-1 through 5), MPEG-2(ISO/IEC 
13818-1 through 9) and H26 1, an International Telecom 
munications Union (ITU) standard. MPEG-2, for eXample, 
compresses some images using intraframe compression 
(called I-frames or key frames), and other images using 
interframe compression techniques for eXample by comput 
ing predictive errors betWeen images. The predictive errors 
may be computed for forWard prediction (called P-frames) 
or bidirectional prediction (called B-frames). MPEG-2 is 
designed to provide broadcast quality full motion video. 
Interframe compression does not alloW purely non-linear 
access to every image in the sequence, because an image 
may depend on either previous or folloWing images in the 
sequence. The invention is not limited to a particular kind of 
compression and does not require compression. 

[0026] There are several kinds of systems that may be 
used to author, process and display multimedia data. These 
systems may be used to modify the data, de?ne different 
combinations of data, create neW data and display data to a 
user. A variety of techniques are knoWn in the art for 
implementing these kinds of systems. 
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[0027] Multimedia authoring, processing and playback 
systems typically have a data structure Which represents the 
multimedia composition. The data structure ultimately refers 
to clips of source material, such as digitiZed video or audio, 
using an identi?er of the source material, such as a unique 
identi?er or a ?le name, and possibly a temporal range 
Within the source material de?ning the clip. The identi?er 
may be of a type that may be used With a list of equivalent 
data ?les to identify a ?le name for the source material. An 
indeX may be used to translate the temporal range in the 
source into a range of bytes Within a corresponding ?le. This 
range of bytes may be used With the segment table for the ?le 
to identify segments of data that are needed and the storage 
units from Which the data is retrieved. 

[0028] FIG. 1b shoWs an eXample list structure that may 
be used to represent part of a multimedia composition that 
may be created by editing system 130. In an eXample shoWn 
in FIG. 1b, there are several clips 560, each of Which 
includes a reference to a source identi?er, indicated at 562, 
and a range Within the source, as indicated at 564. Generally, 
there may be such a list for each track of media in a temporal 
composition. There are a variety of data structures Which 
may be used to represent a composition. In addition to a list 
structure, a more complex structure is shoWn in PCT Pub 
lished Application WO93/21636 published on Oct. 28, 1993. 
Other eXample representations of multimedia compositions 
include those de?ned by Open Media FrameWork Inter 
change Speci?cation from Avid Technology, Inc., Advanced 
Authoring Format from the Multimedia Task Force, Quick 
Time from Apple Computer, DirectShoW from Microsoft, 
and Bento also from Apple Computer, and as shoWn in PCT 
Publication WO96/26600. 

[0029] The data structure described above and used to 
represent multimedia programs may use multiple types of 
data that are synchroniZed and displayed. The most common 
eXample is a television program or ?lm production Which 
includes motion video (often tWo or more streams or tracks) 
With associated audio (often four or more streams or tracks). 

[0030] Because the video and audio data may be stored in 
different data ?les and may be combined arbitrarily, better 
performance may be obtained if requests for data for these 
different data ?les are managed ef?ciently. For eXample, an 
application may identify a stream for Which data can be read, 
and then may determine an amount of data Which should be 
read, if any. A process for performing this kind of manage 
ment of read operations is shoWn in US. Pat. No. 5,045,940. 
In general, the application determines Which stream has the 
least amount of data available for display. If there is a 
suf?cient amount of memory data to be played back for that 
stream to ef?ciently read an amount of data, then that data 
is read from the ?le. When it is determined that data for a 
stream should be requested, each segment of the data is 
requested from a storage unit selected from those on Which 
the segment is stored. In order to identify Which ?les to 
request from the storage unit, the editing system may 
convert a data structure representing a composition, such as 
shoWn in FIG. 1b, into ?le names and ranges Within those 
?les. 

[0031] Editing system 130 may use various audio and 
video media ?les stored on a storage system to create a 
composition. Editing system 130 may be capable of han 
dling one or more tracks of audio/video information, and 
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may be capable of performing editing functions such as 
dissolves, Wipes, ?ips, ?ops, and other functions knoWn in 
the art of video production. Media ?les are typically created 
by a digitizing system (not shoWn) that receives one or more 
audio/video inputs from a media player (not shoWn). These 
media ?les may also be digitiZed directly by a digital 
recorder (not shoWn). Editing system 130 may also use 
interactive elements in creating a composition. 

[0032] A commercial editing system 130 may be used, 
such as the Media Composer video production system or 
NeWsCutter neWs editing system available from Avid Tech 
nology, Inc. (NeWsCutter is a registered trademark of Avid 
Technologies, Inc.). Also, a commercial playback system 
suitable for implementing the present invention may be used 
that implements the Media Engine video playback system 
available from Avid Technology, Inc. that is incorporated in 
the Avid AirPlay MP playback server system (AirPlay is a 
registered trademark of Avid Technology, Inc.). A commer 
cial storage system (not shoWn) suitable for storing compo 
sition ?les includes the MediaShare external storage device 
(MediaShare is a trademark of Avid Technology, Inc.). Other 
commercial systems may be used. 

[0033] FIG. 2 is a more detailed block diagram of a 
system for editing high de?nition video data such as the one 
shoWn in FIG. 1a. Anon-linear editor is shoWn as computer 
210 and non-linear storage system 205. In non-linear sys 
tems, the need for multiple copies of video sources to 
produce arbitrary sequences of segments has been avoided 
by the random-access nature of the media. Arbitrary 
sequences of segments from multiple data ?les are provided 
by pipelining and buffering non-linear accesses to the 
motion video data. Storage system 205 stores HD video data 
in compressed format as media ?les, although the HD video 
data may also be in uncompressed format. Another example 
of an editing system may be found in US. Patent Applica 
tion entitled “HDTV EDITING AND PREVISUALIZA 
TION USING SDTV DEVICES” by Craig R. Frink et al. 
?led Apr. 3, 1998. 

[0034] Computer 110 includes a serial digital interface 
(SDI) and a high de?nition serial digital interface (HD-SDI). 
The SDI and HD-SDI interfaces provide video interconnec 
tions to router 120. The SDI cards may be, for example, the 
Dynamo VideoPump card by VieWgraphics, Inc, or an SDI 
card by Gennum. From the point of vieW of the non-linear 
editor, the SDI is a video input and output device. The SDI 
cards can transfer multiple streams of HD video data con 
currently and in real-time to the storage system 205. 

[0035] The HD-SDI cards may be any interface card 
Which can capture an HD video stream at a rate in the range 
of 54 million to (480 Progressive) 148.5 million compo 
nents/second (1080 interlaced), (e.g., 8 or 10 bits ) and to 
convert the HD video stream to peripheral connection inter 
face (PCI) type bus data. A 64 bit/33 MHZ PCI bus or a 32 
bit/66 MHZ PCI may be capable of transferring HD data in 
real time thereby minimiZing the buffer siZe requirements. 
Each of the HD-SDI cards has a buffer capable of capturing 
a number of high de?nition (HD) video frames Which may 
later be transferred for processing or storage. The cards may 
be expandable to accommodate additional codec or video 
effects generator equipment Which include more inputs and 
outputs of HD video data. One of ordinary skill in the art 
may develop an HD-SDI card based on knoWn products by 
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Sony and Panasonic Which include both SDI and HD-SDI 
interfaces, from knoWn HD products, or from technology 
used for SDI cards by VieWgraphics and Gennum. The SDI 
and HD-SDI cards provide a video interconnection betWeen 
computer 210 and routers 215 and 220. The video intercon 
nection betWeen the SDI cards and router 215 alloWs com 
pressed HD video data representing an image to be edited to 
be carried in packet form betWeen the non-linear editor 210 
and HD codecs 230 and 240. The video data transferred by 
the SDI is de?ned using markers signifying the Start of 
Active Video (SAV) and End of Active Video (EAV) to 
delineate a ?eld of HD video data. The video interconnec 
tion betWeen the HD-SDI cards and router 220 alloWs a 
continuous, uncompressed HD video data stream to be 
carried betWeen the HD-SDI cards and router 220. 

[0036] A computer interconnection betWeen the interface 
cards and the routers may also be used instead of a video 
interconnection. The computer interconnection assigns an 
address for each device in the system and uses control 
information to identify a start of a frame of HD video data 
and a number of lines Which is being sent to coordinate the 
transfer of the HD video data betWeen the devices. When 
using a computer interconnection, the non-linear editor is 
responsible for identifying each device and its address in the 
system. HoWever, When the video interconnection is used, 
the non-linear editor is responsible for providing an output 
HD video data stream. Therefore, the devices Which receive 
or send the HD video data stream, as Well as other devices 
in the system, are transparent to the non-linear editor. 

[0037] Router 215 transfers compressed high de?nition 
video data betWeen computer 210 and video processing 
equipment Which may include video effects generator 245 
and high de?nition codec 230 or high de?nition codec 240. 
Router 215 may be connected to an input/output port 225 for 
receiving and transferring compressed HD video data. 
Router 215 may also be connected to an external videotape 
recorder (VTR) 235, such as a D-S VTR from Panasonic, to 
store HD video data. Router 215 may be used to transfer 
compressed HD data and may be, for example, a Society of 
Motion Picture and Television Engineers (SMPTE) standard 
SMPTE-259 router, such as a DVS-V 1616 by Sony or a 
VIA 32 series router such as VIA 16><16s by Leitch. The 
input and the output side of router 215 may be con?gurable, 
for example, by increments of four channels. 

[0038] Router 220 directs uncompressed high de?nition 
video data betWeen computer 210 and video effects genera 
tor 245. Router 220 may be a SMPTE-292 router for 
transferring uncompressed HD video data. Router 220 is 
also connected to HD video effects generator 245 Which 
operates on real-time video streams through input/output 
port 270 used for transferring digital high de?nition video 
signals to or from external equipment. Video effects gen 
erator 245 may be, for example, a product developed by 
Sony, Grass Valley or Abekas. Router 220 is connected to 
high de?nition digital to analog (D/A) converter 250 Which 
provides an output to high de?nition video monitor 275 or 
to analog high de?nition output 260. HD video monitor may 
be for example, Sony’s HDM2830 or Panasonic’s 
AT-H3215W plus a digital to analog convertor such as 
Panasonic Model AJ-HDASOO. Router 220 includes an input 
244 from high de?nition analog to digital converter 
255 Which receives an analog high de?nition input 265. 
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[0039] Both routers 215 and 220 are con?gurable by the 
non-linear editor Which speci?es the type of editing to be 
performed and the amount of HD data to be edited. The 
routers 215 and 220 transfer the HD video data based on the 
con?guration control signal. The editing process sWitches 
betWeen playback and storage of the edited HD video data 
(the processes are described beloW in connection With 
FIGS. 3 and 4) and the routers change their routing con 
?guration based on a time code or a number of frames to be 
played back or stored as indicated by the non-linear editor 
during the initial con?guration. 

[0040] HD codecs 230 and 240 may be, for example, the 
Digital HD VTR Processor by Panasonic, part number 
AJ-HDPSOOP. The codecs compress and decompress the HD 
video data. The operation of FIG. 2 Will noW be described 
in connection With FIGS. 3 and 4. 

[0041] FIG. 3 is a ?oWchart of the process of editing 
HDTV video data and playing back the edited HD video 
data. By de?ning a sequence of clips of video data, high 
de?nition video data is retrieved by non-linear editor 210 
from a storage system 205, step 305. Tie HD video data may 
be retrieved as a single ?eld or frame of HD video data or 
as a linear or non-linear sequence of video clips. The storage 
system 205 may be non-linear and may alloW random 
non-linear access of HD video data. 

[0042] The retrieved HD video data is transferred by the 
SDI card to router 215 and is sent to codec 230 or codec 240, 
step 310. In a single stream system only codec 230 is used. 
Codec 230 receives the retrieved HD video data, Which is in 
the format of a compressed data ?le representing the HD 
video image, and decompresses the HD data ?le to video 
data format. 

[0043] In step 315, if the effect to be applied is determined 
to be an A/B effect (i.e., a Wipe, fade, etc.) then the 
uncompressed video is sent through router 220 to video 
effects generator 245, step 320. If the effect is not an A/B 
effect, and is for example, an A/B/C effect (i.e., a ripple, page 
curl, etc.), the uncompressed video is sent to an HD-SDI 
interface card, step 325 Where it is buffered While the system 
Waits for another clip of HD video data to be used in creating 
the effects. After the streams of HD video data for the A/B/C 
effect is buffered, the HD video data is sent to the video 
effects generator 245 in step 330 for processing. 

[0044] The HD video data output of the video effects 
generator 245 Which includes the added effects is captured 
by the HD-SDI card in the non-linear editor 210. The 
non-linear editor 210 may also be used to edit the HD video 
data. The HD video data output of the video effects generator 
245 may be sent to HD video monitor 275 or it may be 
transferred as an analog 260 or digital 270 HD output. The 
process of storing the generated HD video is described 
beloW. 

[0045] FIG. 4 is a ?oWchart of the process of storing an 
output of the video effects generator 245 to disk. In step 405, 
the rendered video from the video effects generator 245 is 
sent to the HD-SDI card Where it is buffered. 

[0046] If there are more effects to be added in step 415, 
then additional video is sent to the video effects generator 

Jul. 10, 2003 

245 With the rendered video to alloW more complex editing, 
in step 410. After all of the desired effects have been added 
to the HD video data in step 415, the HD video data is sent 
through a codec, such as codec 230 in step 420 Where the 
HD video data With the effect is transformed to a compressed 
format. In step 421, the compressed HD video data is next 
transferred to an SDI card in the non-linear editor 210. The 
edited HD video data is transferred to storage system 205 in 
step 422. A composition Which has been edited and stored 
according to the process in FIG. 4 can be played back using 
the process in FIG. 3, such that the data ?le including the 
edits is played back, rather than separate sources of HD 
video data. 

[0047] Having noW described a feW embodiments, it 
should be apparent to those skilled in the art that the 
foregoing is merely illustrative and not limiting, having been 
presented by Way of example only. Numerous modi?cations 
and other embodiments are Within the scope of one of 
ordinary skill in the art and are contemplated as falling 
Within the scope of the invention. 

What is claimed is: 
1. A system for editing high de?nition television resolu 

tion video data comprising: 

a non-linear editor including a random-access, computer 
readable and re-Writeable storage medium that stores a 
plurality of sequences of digital still images represent 
ing high de?nition video data in media ?les, Wherein 
the non-linear editor provides a con?guration control 
signal that de?nes a video program to be edited using 
the stored high de?nition digital still images, and 
Wherein the non-linear editor includes a serial digital 
interface for input and output of the high de?nition 
video data to be edited; 

a router for directing the high de?nition video data 
betWeen the non-linear editor and a video processing 
equipment, Wherein the router is connected to the serial 
digital interface, Wherein the router receives the con 
?guration control signal from the non-linear editor to 
initialiZe the con?guration of the router, Wherein the 
router is connected to provide video data to the video 
processing equipment and to receive video data from of 
the video processing equipment; and 

Wherein the video processing equipment has an input for 
receiving high de?nition video data to be edited from 
the router and an output for sending edited high de? 
nition video data to the router, and has an input for 
receiving the con?guration control signal from the 
non-linear editor to determine processing to be per 
formed on the received high de?nition video data. 

2. The system of claim 1, Wherein the video processing 
equipment includes a video effects generator for editing the 
high de?nition video data. 

3. The system of claim 1, Wherein the output of the video 
processing equipment is transferred to a high de?nition 
video monitor. 


